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Oxygenated lipid mediators derived from the metabolism of marine ω-3 PUFA, EPA and DHA, have been recently suggested one of the most efficient mechanisms to stop inflammation and oxidative stress in a highly coordinated, active process. However, the simultaneous determination of these fatty acids and their lipid mediators is a challenge due to their instability, low physiological levels and the difficulty of identifying the large number of compounds and isomers formed in vivo with very similar physicochemical properties.
The aim of this research was to develop a robust and sensitive targeted analysis platform based on Solid-phase Extraction (SPE) and Liquid Chromatography coupled to Mass Spectrometry (LC-MS/MS), for the simultaneous quantification in blood plasma of a larger number of eicosanoids/docosanoids (tromboxanes, prostaglandins, resolvins, protectins, leukotrienes, isoprostanes, hydroxy and hydroperoxy) which are quantified jointly to their PUFA precursors (ARA, EPA and DHA). The method here developed provides SPE and chromatographic separation which overcame issues associated to the thermal stability, and the wide range of polarity and physiological concentration of targeted compounds. Innovatively, for mass spectrometric detection, we purpose the use of Full Scan Product Ion acquisition mode. This novel tool provides significant advantages for the accurate detection of lipid mediators allowing the discrimination between coeluting isomers with similar fragmentation patterns, and minimizing false positive identifications.
This analytical platform was applied to the analysis of PUFA metabolites in plasma samples of animals fed with fish oils, in a Metabolic Syndrome study. The production of lipid mediators was highly dependent of the amount of DHA and EPA in the diet, and these results were correlated with the parameters of oxidative stress and metabolic disorders. The method lends itself to lipidomic applications targeted for biomarker discovery or other nutritional, therapeutic or pharmacological approaches.


